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Background. Yolk sac tumors of the ovary are generally very was elevated at 2400 ng/mL (normal: 0-9.1) and decreasec

responsive to chemotherapy; however, they are difficult to manage 1150 postsurge_r Y- . .
in the setting of platinum resistance where treatment options are She Wa.s adVISed' to undergq chemoltherapy, which she i
limited and outcomes are poorer. tially declined favoring alternative medical approaches; hov

Case. We present a 39-year-o|d woman who had a platinum- ever, when seen again in October 1998 the AFP had risen
resistant yolk sac ovarian tumor. She achieved complete remission  16,322. She was given four cycles of etoposide and cispla
on an innovative regimen of docetaxel, gemcitabine, and thalido- (EP) on a 3-weekly schedule between October 1998 and J
mide. uary 1999. The doses used were cisplatin 50 mMigfmDay 1

Conclusion. The combination of docetaxel, gemcitabine, and  gng etoposide 100 mgfrmn Days 1-3. There was a rapid
thali_domide might t_)e an active regime_n for_ pla_tinum-rgsistant decline in AFP to 42 and a negative follow-up CT scan of th
ovarian nondysgerminomas and further investigation of this com- o e however, within 1 month, the AFP started to increas
bination is warranted. © 2001 Academic Press ' ' . L . .

She then started a regimen of vincristine, actinomycin D, al
cyclophosphamide (VAC) in February 1999. Doses used we
INTRODUCTION vincristine 1.5 mg/m (maximum 2 mg) on Days 1 and 15,
actinomycin D 0.35 mg/fhon Days 1-5, and cyclophospha-

We present a 39-year-old woman with platinum-resistapiide 150 mg/m on Days 1-5. There was a minimal decreas
ovarian yolk sac tumor who achieved a sustained completeAFP but significant vincristine-related peripheral neurop:
remission with a regimen consisting of docetaxel, gemcitabingy: hence only one cycle of VAC was given. Subsequentl
and thalidomide. This case illustrates activity of newer chemghe received four cycles of a monthly regimen containin
therapeutic agents in the setting of platinum-resistant ovarigidplatin, etoposide, and ifosfamide (VIP) from March to Jun
germ cell tumors, which remains a difficult clinical problem.1999. Doses given were cisplatin 20 mg/netoposide 100

mg/n?, and ifosfamide 1200 mg/mall on Days 1-5 with
CASE REPORT G-CSF support. The AFP decreased to 8 but within 2 mont

o .. the AFP was 783, and she was advised to consider high d
The patient is a 39-year-old woman who presented in Jylkemqtherapy with stem cell transplant as her next treatm

1998 to another teaching institution with lower abdominqutiOn

pain. On evaluatlor:jshe wals found to ha\_’i? []?eIw:: mass anpe declined this, sought several opinions, and transfen
|nhAugust 1998dun Ie_rwent all_paratomg/ ?N't elt Sfli ICzj'ngo'ocﬁmher care to our institution. In October 1999 after a CT scz
phorectomy and pelvic sampling. Pa_lt ology revealed a 14-Afihe pelvis showed new masses in the region of the left pel
malignant mixed germ cell tumqr with a predor_nmz_intly yo'_l§idewall and uterus and an AFP of 4897, she underwent
sac tumor component and contiguous |eft pelvic sidewall ' ploratory laparatomy with radical cytoreductive surgery. P

volveme_nt, peritone_al washings were negaf(ive for tumor. St}ﬁ)logy revealed left adnexal, uterine, and omental involv
had optimal debulking surgery with no residual MAacrosCoPifient with tumor. Tumor samples were also sentifowitro

disease; final stage was IIC. Preoperativéetoprotein (AFP) drug resistance assays (done at Impath labs, Irvine, CA) ti

! To whom correspondence should be addressed at 200 Old Country Rdgg!cated low mter-medlate reSIStan,CE .tO carboplatin a}nd Ic
Suite 450, Mineola, NY 11501. Fax: (516) 663-4613. E-mail: awinj@€Sistance to paclitaxel and gemcitabine. Postoperative A

excite.com. was 3186 and, while awaiting full records of prior chemothel
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apy, she received one cycle of carboplatin AUC-6 and pac|t—3]. Platinum-sensitive patients are given an alternative pl:
taxel 200/mi on November 17, 1999. However, 10 days latemum regimen such as VIP or VelP (vinorelbine, ifosfamide
AFP increased to 5900; a repeat value 5 days later was 653l cisplatin), which can achieve a disease-free status in
and a follow-up CT showed a new 2-cm right liver lobe masgroximately 50% of these patients [6].
On December 9, 1999, she was started on a regimen of doWith platinum resistance, a non-platinum-based treatme
cetaxel 30/mwith gemcitabine 1000/fmon Days 1 and 8 of a regimen is considered such as VAC; however, these patie
21-day cycle; a total of seven cycles were given from Decerhave less favorable outcomes. High-dose chemotherapy w
ber 1999 to May 2000. In addition, thalidomide 200 mg dailgtem cell transplant is another treatment option for platinur
was started on Day 1 of chemotherapy. She had immediagsistant disease; however, several studies have shown
improvement in her AFP, which declined by the same velocithere is significant toxicity in this group of patients and onl
as its half-life of 5 days. By January 18, 2000 the AFP haabout 15% of these patients are cured [7].
decreased to 36 and has been in the normal range since Fel®ther agents have also been looked into in the setting
ruary 10, 2000. On February 28, 2000, she underwent lapalapsed and platinum-resistant disease. Single-agent paclite
ratomy with lysis of adhesions for recurrent symptoms of phase Il studies has been used for salvage treatment in ge
bowel obstruction; there was no evidence of tumor on biopsgll tumors with a response rate of 26% demonstrated |
specimens of mesenteric lymph nodes, small bowel adhesiod®tzeret al.[8]. There are ongoing studies of paclitaxel use i
or peritoneal washings. combination therapy with other new agents. Gemcitabine h
After five cycles of treatment, the AFP normalized and sheso shown activity in refractory germ cell tumors; Einhetn
was given two additional cycles of chemotherapy as consaddil. demonstrated a 15% response rate in a heavily pretrea
dation; thalidomide at 200 mg daily was given for 1 yeagerm cell tumor patient population [9]. There is also a ca¢
She is now in sustained clinical and biochemical remission fogport of a patient with stable partial response for more than
more than 1 year with minimal residual sensory neuropathyionths after gemcitabine use in the setting of a platinun
The most recent AFP on March 23, 2001 was 2.4 and the mossistant ovarian germ cell tumor [10]. Preclinical evidenc
recent CT scan on January 30, 2001 showed no evidenceatsfo supports activity of docetaxel in paclitaxel-resistant ce
disease. lines [11, 12].
The combination of docetaxel and gemcitabine has be
DISCUSSION studied in combination in several different treatment setting
This appears to be a well-tolerated regimen without maj
Over the past decade, the treatment evolution of germ ctkicity and has been shown to be active in a variety of sol
ovarian tumors has undergone major changes, largely asumors including non-small cell lung cancer and bladder canc
result of the advances made in the treatment of testicular candd]. Thalidomide is an inhibitor of tumor necrosis facter
[1]. Currently postoperative chemotherapy with a bleomyciiTNF); it is believed to exert an antitumor effect through botl
etoposide/cisplatin (BEP) regimen is the standard of care for adhibition of angiogenesis and other antitumor mechanisnr
stages of germ cell ovarian tumors except stage IA dysgerrmeluding enhanced cell-mediated immunity by direct stimule
nomas and stage IA grade | pure immature teratomas, whéaom of cytotoxic T cells [14]. Similar to other cytostatic agents
surgery alone is acceptable [2]. Good response rates are noiteldas optimum efficacy if given daily and over a long period
with almost all patients cured in early-stage disease [2], aRthase Il studies have shown it to have activity in advanc
several trials show 60—-80% long-term survivors with adenal carcinoma and to be of symptomatic benefit in other sol
vanced disease [3]. There are studies that have shown fomalignancies [15].
cycles of EP to be equivalent to a five-drug bleomycin-con- Our patient at the time of chemotherapy initiation had a
taining regimen in patients with good risk germ cell tumors [4AFP of 16,322; this value placed her in the poor-prognosi
Carboplatin has been looked into as an alternative agenthigh-risk group. She also likely had measurable metasta
cisplatin in good prognostic metastatic nonseminomatous gedmsease at this time though this was not documented as
cell tumors where it is found to be effective but inferior tgproceeded to chemotherapy without repeat imaging studi
cisplatin [5]. Patients with residual poor-risk and advancddstead of treatment with the standard BEP regimen, she
disease should be treated with four cycles of BEP given in fudeived four cycles of EP (usually given in good-risk patient
doses and on schedule, as dose reductions and delays in t{é#t-also, EP in the doses given was grossly inadequate. It
ment have been associated with a compromise in outcomeentirely possible that inadequate initial chemotherapy contri
In patients who have persistent, progressive or recurrared to the development of cisplatin resistance subsequently
disease after initial chemotherapy, treatment options dependtbis patient. It is unclear if subsequent AFP increase strict
whether disease is platinum sensitive or resistant. Patients whpresented initial platinum resistance, especially as it appe
relapse more than 6—8 weeks after completing platinum baghdt she had a longer AFP response with four more cycles
chemotherapy are considered sensitive to platinum, wherg@datinum based therapy (VIP). On failing repeat platinumn
those who recur earlier are considered resistant to platinilrased therapy, she was seen at our institution and had salv
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surgery, which has been described to be of benefit in a selectcisplatinum versus vinblastine bleomycin + cisplatin + cyclophos-
group of patients with chemorefractory ovarian germ cell tu- phamide+. dactinomycin in patients with good-prognosis germ cell tu.
mors [16]. Tumor tissue samples were sentifowitro drug mers. J Clin Oncol 1388;6:1231-8. _
resistance assays; this has been used with variable succesg'tgﬁ/lrwc'fh A, Sleijfer DT, Fossa SD, Kaye SB, Oliver RT, Cullen MH, Heac
. . .. , de Wit R, de Mulder PH, Deamaley DP, Cook PA, Sylvester R.
determine drug resistance and hence eliminate the use of cersenning sp. Randomized trial of bleomycin, etoposide and cisplat
tain chemotherapeutic agents in ovarian cancer treatment. Fol-compared with bleomycin, etoposide and carboplatin in good-progno:
lowing surgery, one cycle of carboplatin with paclitaxel was metastatic nonseminomatous germ cell cancer: a Multidisciplinary Mec
glven, however, rapld progress|0n was documented on the cal Research COUnC?I/EUrOpean Organization for Research and Treatm
basis of a continuous rise in AFP and development of liver °f €ancer Trial. J Clin Oncol 1997;15:1844-52. _
metastasis. This confirmed vivo resistance to platinum and & ;\ggg‘_’g?' 'fos';am_'de'gthe treatment of germ cell tumors. Semin Onc
possibly paclitaxel and she was started on a regimen of do- 23(3, suppl £):65-73. _ .

L . . . . 7., Sobecks RM, Vogelzang NJ. High dose chemotherapy with autologo
Cetaxel_/gemCItablne/tha“domlde' There was an Imme_dlat(_a and stem cell support for germ cell tumors: a critical review. Semin Oncc
dramatic treatment response and currently she remains diseasggog:26:106—18.
free. 8. Motzer RJ, Bajorin DF, Schwartz LH, Hutter HS, Bosl GJ, Scher HlI, Lyt

The initial very rapid decrease in AFP was likely due to the P, Fischer P. Phase Il trial of paclitaxel shows antitumor activity i
cytocidal effect of docetaxel and gemcitabine rather than the patients with previously treated germ cell tumors. J Clin Oncol 1994;1.
effect of thalidomide, which would be expected to have a much 2277-83.
slower onset of action; however, a possible synergistic effedt Einhorn LH, Stender MJ, WiIIiams SD. Phase 11 trial of gemcitabine i
between the three agents cannot be ruled out. The sustainede™actory germ cell tumors. J Clin Oncol 1999:17:509-11.
remission that was achieved may be secondary to the complete!: Maas, Daikeler T, Kanz L, Bokemeyer C. Activity of gemcitabine ir

.. . . . platinum resistant ovarian germ cell cancer. Eur J Cance
eradication of tumor by the induction regimen of docetaxel and ;496.35.1437-8.

gemcitabine. The contribution of thalidomide to maintenangg Verschraegen CF, Sittisomwong T, Kudelka A, Guedes EP, Steger

of remission is yet to be determined. Nelson-Taylor T, Vincent M, Rogers R, Atkinson E, Kavanagh J. Do
cetaxel for patients with paclitaxel resistant mullerian carcinoma. J CIi
CONCLUSION Oncol 2000;18:2733-9.

12. Valero V, Jones SE, Von Hoff DD, Booser DJ, Mennel RG, Ravdin PV
This case report demonstrates that the combination of do- Holmes FA, Rahman Z, Schottstaedt MW, Erban JK, Esparza-Guerra
cetaxel, gemcitabine, and thalidomide mlght be an active and Earhart RH, Hortobagyi GN, Burris HA 3d. A phase 11 study of docetaxe

. . . . . in patients with paclitaxel resistant metastatic breast cancer. J Clin Onq
curative salvage regimen for platinum-resistant ovarian non- 1998:16:3362—8
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